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02148065.6 



ft m 5 * 45 



311/43* 



5 3fef*W^W±^rfi*i^^fi«j sic 

s#r& sic ±tiRM^jJ¥^ t, m& sic *i«jgfi«j±«®w&fifrfts 
^ h n, BmG&rto8t%afjm sic ±HR^j?^tt; m # io- 6 w± io- 1 w 

TtfJlSSrt, #^J££fifr*£* l(tam SJTF. 

2. ti^fe^jg^ i ffi&M¥%ftnm, ^#^e^^ : sic ±tiR 
io m&]±mmmGffi-mm&} s pi%fe% 5nm wt. 

3. mmm*m#L i ^#tE^^ : sic ±t 

4. i~3 4"fiE*-^5J9f4feW^#*W^, ^#fiE£-f#r 
3*SiC±##jfeW±*MA^T^Iffi+5ftm«l: P-SiC (111) ®. 6H-SiC 

15 §K4H-SiCMa-SiC(0001)M^15R-SiC WSiMfi<I#Mfi«]O^UJl± 10 
t^ftilW, Ul&P-SiC (100) I^ 0-SiC (110) 6H-SiC^4H- 
SiC^a-SiC (1 -100) mVXRaSiC (11 -20) ffiftpg-p^J 0 £ IU± 15 

5. -#^#*t/ft, AWSiC^#W^ VkR&X&tim SiC 
20 ±#?tj^^±^r^ £ SiC faf&MWLfag.jkm; 



pm^^mM^mm- sic ^.-g-tk^s- sic itoh 

Wft^tiTffl^^J.tk^m- SiC MM^ff^WB" SiC M^WMSlft 

s^f^m- sic mMm&% t, ^mji- sic m^±^m^^^^ 

25 3j h Bt, ^f^^|5/Mft^n^f^— SiC mm^^lt h/t $E IO* 6 LU_t IO" 1 

6. ffis^yn* 5 m&M^wmm, %n'<iE&Tmm sic 

^W±^M^MTJiJM^^I±iB<J: 0-SiC (111) ffi, 6H-SiC °£ 4H-SiC 
W a-SiC (0001) "ffiVXR 15R- SiC Si 0 ;g£Ui 10 &WlT 

30 MR & -SiC (100) m, £-SiC (HO) ®, 6H-SiC IS 4H-SiC &?J 



02148065.6 



« M 5 * ^ M2/4^ 



a-SiC (1 -100) m^U&a-SiC (11-20) ®tfj-g-M#J 0 J^!M± lSJgUTF 

% h m, m&i3ffim&wmM-{^®¥%wmm&3Ltt> wt & 10- 6 & 

± 10-' (MTlftlSSIf*], ^^M^^^ lOnm UT B 
io tJ^^M^i^M^^P^^^]^^^ 5nm L^Tc 

*n^Jg-ifciM»4|#jitPEj3 SiC **lj&o 

10. mffimm&9ffim&}^&7i4 i ¥, nw<mTpmsic±mt 

jS^3±*M^MT^!JM+3itli^: J3-SiC (111) ®> 6H-SiC ^ 4H-SiC 
15 ifta-SiC (0001) W&R 15R- SiC m Si ffi#J#Mlft 0 ^± 10 Jfc&T 
mum, WRZ-SiC (100) ^ J3-SiC (110) ®> 6H-SiC 4H-SiC #J 
a -SiC (1 -100) ffi^&a-SiC (11 -20) ®6^§-W£fl 0 &£Jl± 15 jgl^T 

11. t^fefO^ 9 M^W^#:7t;#, ^^3^ 
20 tJ^^#M^^m^^lS^1^ , 

ffi&m-te&%d¥^wm&m^Qft~ sicm, & sic m&&&,ffi& 

25 12. mig^!j^9Ml +jl^-l^ii^^#76#, £$HE£^: 

30 13. fciifc*®* 9 IE 10 #p£ltt^#7U#, £#£E£T : 



3 



02148065.6 & 5 # =fS ^3/4^ 

5 i4. mzmm^ 9 ^ 10 J9fj*w^#7c#. ^#*e£^: 

10 

15 15. fflfc®.%m& 9-1 1 ^MfiE-Jl^^^-##x;#, £#£E£ 

a?ss (a) — m&mmm-, vxr 

#W (b) &ffi&&m (a) 2J§, ^^5$it,^-t?¥##M^I«J 

17. SfWJI^ 16 ^6*J*##7ti#fi<]$iJit^r?4, ^tr<E£^: 
5fa4fc-£*£##* - Sic, tfc0r&& ^JtfficWTcjRW^^-^iaSWia 

1200*Co 

18. ««fe*J|f* 16 J5f4EW*##7c#Mft!lifi55r*, 

30 ttm#m (b) ffl«E*^ 5L/min !UTtttllttn#IWJW*JR». S 
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02148065.6 Jft #J » # 45 JS4/4JS 

6.7 X 10 2 Pa tt± 1.0 X 10 5 Pa 
19. flig^^A* 17 J?ftEfl<I*#^7C#W#J3ft^ft. £*HE£^: 
0ri£JBi**£?£^*l, ttm^m (b) <f, ^nW^«^0.1mL/min 
l^±50mL/min ^TftJl&Uft <> 

5 20. . tmmm* n m is /sfftEM^^^Mft asters. 

JjftfrfrjBS* SiC ^JJf^S* (a) ffi<9E±^®^^3SC^ 

21. -JH«^{*7c#W«3ft^fe, &£*n&2HB: ^«±^® 
io ^MRfcfifrKl SiC lOkPa WTltt 

22. «SiR*l5l# 21 #f&tt¥##7£#to#M;#fe, ^#SE£T: 
S^&SfeSRl^lfr^fiftto^lS*. 700°C~1700°C^lE;fflrt . 

23. «*g&*I3l* 21 ff3tW^##7C#«jflJit^, £#M^f: 

is ^tt^f^ai^Rfr^fiftiM^iRttir, a^teffijfa sic ?t/%±,±i$ sic 

24. msB&«mt 2i~23 *®&n-mmmM*^W7ti t ¥&i%m?3 
ttm^&x&mttjstttim sic wj&afif&Abai. ^j^mi^ 

20 4k&i&m. 
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02148065.6 i# fl£ 4$ »1/443E 



5 
10 

(Si) ^h6U^###l4fitJ^. 

is fN&So ££K SiC JMr^JI^W 3C-SiC ( 0 -SiC). A:#^6<J 6H-SiC. 
4H-SiC*D£&A3KM 15R-SiC*W££A£. ft7*M«JBWSiC 

^#^s, — asMsysws 6h-^ 4H-sic ras^T-^^asw c 

^W^J|2ttMW (oooi) iwwi. 

— jR'ttffi&Bi-^mfii^-fea^atTiRi sic £#*r/R5 <sic bulk 

20 substrate) ±&) SiC ttJKW^-fe. &&ft£-fc&#£ttJfrffi (0001) ffilft 

SiC £#tt^±,ftWI*<htofc£ <»/£), te#j£J^Mft£fifr* i Kii;*:, 

aSsfa&JB^W^IISW Sic, flijRTWM^Bh^JS^iBM^iflrJft, 
RTia^?«|5i-# B B B M^?^^-fe0tJ^c @jtb, TOW (0001) ffi^7 
25 M£M, & 4H-SiC -JK^fll -20]#ftflMWtf|* 8° , & 6H-SiC 

Tffi. ffiW SiC ¥##7c#«H*JJ!M SiC tt/fcR^Jifc^. 

t5fc, S 18 Sflm&^B^Hfc SiC M£fctoHRW&fi»J«£-te£ 

30 *Hffll8 0T^, i£ SiC ^(Rl^m^^S^W: &mMl20; $S^lJ 
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02148065.6 ft £ 45 Jg2/443* 

mmmu22; m°F%m&mto$Mi& mi-, m&.&M& urn mmmfotm 
&m&im.M U24-, mTfaRmff* mo&mmw^ ii25> m^wme, 

1127 MHft&i&mm 1128; mT&R&fr 1120 *#^ffj#^3^ 
\129;T&&R8Ljf> U20mt$H%m 1129 Mill 1130; ftS&W^ 1130 

5 ±wi^n n3io zm%&M&, mmn 1131 ^1?^^ 1120 ^Kiii^o 
*ji3f m itt^, ^« sic mm%Lfa£.&ftt, 1122 ±«*«-js 1121 , 
)A%wm^m 1128 i^jfijaz^ 1120 Mum 1125. &m*i& U26. 
#^1127. &*t, m&&m7mmu24MMmBmmttmm \i22i)i\ 
m, ttmu&±mmfo±&k&o ek, ^mwmmm^ 1132 w*hp 

10 tKWo 

s 19 (a), (b) mm.^&mT^nmm^ikmw.&i^n sic mm 
ms^m%&]&&&} sic ^^fyit^^gij^s, a 20 &m^vx&&} sic 

SiC ?t/S^J^J5t^c 

15 ifsfc, &s 19 (a) &±&&}%kfamm±-&mwm} 
mm 51 ±^s sic ^.wnm, uou jA&mw 1120 w±«p#as, 
Hwtkmu^w 1126, mai^n 1131 i^&m? 3 1120 f^wje^^^^ 

ffi^^Ji^To £iim^T, SiC 1101, &#jBa&£3> 

^lRj£-l5c$BgiP 1500°CUJl±c 

20 g^, £n® 20 jjf^, ^gfc3Eirt&«*, iPl!5i-^ili#A^ 

tvumwu WAimwiw wtnw&u ^*jw*nn25. 

UK SiC 1101 ltt±3?®±W SiC iH#I&Ur]3H5co SB*^^ 

1120 rtWnJE^ 90kPa. i£M, Sfnit^I4m JAHW^Mm 
1128 ftR/Sz^ 1 120 ft&t£fflinM.ft%)W>&H 1127, ^ p M#^M^ 

25 m, jt*%w&i&jfc%t 1128 fnj^.^/ 1 1120 fti&mtfm^mtg. 

Wk, &m 19 cb) ffiTFth&m*, ta® 20 #f^, m&m,i*xmffi, 
1126). st^n^^m (Jim 1125) mtm, &m.mw, &n 
m±Mj&FWA$(mftm&m> p li^iws n mm&mm sic ti. 

JI# Sic II, tt«*^ffi«[jtt:4PftWMSS'&-g-ttJlfc^l^«£ff8<i 
30 ^MI^t^lBl^^iMMItWl-t. T®, ffiJIST^h SiC 
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02148065.6 ft H J * JH3/44-5 

5t8$ltt£Wtf&f£ SiC M#§P 1103, fc^Emm SiC JIfi£& 1103 £3f |ft 
n#MW SiC ±#»^±fft® 1102. 

s ^!U±W^rft^l3tWWaW sic JflfeW sic ±#*tjg hok £ sic 

^mtfe 1101 ±^fa£-fc#J SiC MSgfl 1103c 

^tuw^, ^w^sic^tf, "Twrnsg^^s^^^ 
^fom sic it^p 1103 & sic mm&immmR'So mm, sic ± 
noi n mm&m, & n mm^mz±^ 

io 2»e£^ Sfet&f&l-ffc MESFET (Metal Semiconductor Field 

EffectTransistor,ikM¥^#^^^#:^).^^K515±^ SiC It^J 1103 
MT^SfJW^AnMSiC'M, P ^SiCM> nMSiCM, WmMWyn- 

m&itito*k. w%temtommik#mx, &mm^&s. sic m&m 

15 1103 W¥##7C#. 

TO, WWSW Sic ttfcWifclfearSfc, fcLtffifc, Sft&JHHM 

AWWiSlf SiC ffiW£& SiC 3e#W^£1.£ SiC »jgt«Lh5& 

m 19 (a), (b) 4^^i£;g$I£|Sft 1104 E£3#-/t£l-t#3!!?JI&j£ 
20 fifr »®5Rft+Ji-£#ffij£. -*tefifr*ft (S 19 (a) J^fft a ) 

37 50nm^±, ^o^S (@ 19 (a) ffiTjkffy & ) 500nm W±. 

Slib, S^^#7Tj#4"^ffi^^^m- 1104 W^tW SiC *N£ 

Bt, ^&##^#^#fti±f£4 1 W&ifefiJffl Sic *3fcfi<Kfc^«i%4$tt 0 -W 

mftmmttxmm&mM mesfet &t, ^^m^m, ^mm^&m 
a. «* ; Ftt»«iftT* , s#t^o ^ sic *»w±*ffi±^^»ifeafc 

MlttMISFET ^«^^0^^M!)||Z±W^0<]^^±^Mft 

30 TP$o 
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02148065.6 ift W * 3l4/44?r 



5 #ttMJ^niSj-&^ 0 MR, S£-£fft SiC ffJBUR/B7ffl 19 (b) ' ffi&ffym 

&mm, mtm i sic ni^mmmmmm-^^o 

^^j?^^, lOnm ^-g-fctffcStt&Jt, £W&J@ft*&£tt&ft«l 

is ffi lOnm 7k^&ffl7 }&%ftmKi$,tf)m$imm, ffiU, &T%M£M&)W 
£n_t#ri£, z^gJEW&Itt SiC ?t/^Bt, Sic ^#?t/£toJbgog, 

&m^^m&, nmhk sic ^^^^mmmnmmn^m 

20 ft. aitk, ^^^F^±^Mffo Sic -aj^rHjfitJ^-S-tii^g^ jfrfj sic 

m^tii^SM, tUS, 13 ^ 121 # 2 -*§- p. 149 * 

#fi£, WP>#jEiT Sic Mfi<i±^M^jfcitt^m^, <B*$ft#fti$jS7Jg 
Sic ID^I^Sftfif)^ 0 £:%jg7±3imtt¥fi£&t, 
25 ^m^i^it^^iJffi7^*4^#ttW^«c 

^aa^, ^^^^#g[^ffjjj|gTi^TOs sic nm, mta 

telgiJm&MM SiGe #Jgg, GaN ?t/&fD GaAs *fj£+i&;££. B 

30 ;£BJrt# 
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02148065.6 ft W U JS5/4435 



wm-^mt^w sic tss^eb^ sic ±#^r 
mmm±mm&ii5ffiMm%) h st, jffi$£Bra£*n#r& sic *£*rmj?£2: 

io m^^^jgc :8*h ^5££Efrif>^Fr3£ SiC ±6IRMi¥^^tb h/t £ 
10- 6 WJi IO" 1 WTWISart, #JL#r&£fifriS&3? 10nm WT. «JBt£¥ 

IB««A*«£*ffl±**jgj[iW* s Fttttl6W MISFET. 
MESFET. ~a^#¥-##7C#o 

*m#r*& SiC iilRMMJ^feMW^WhWAfitlW^^i 5nm U*T, 

. mmw9Li«\£&i&j&Tfm sic immn, tg^»%#tts»w^# 

^f3iSiC^#?«6 < ]Ji^®W^T^J®'+'^tii: 3-SiC (111) ®> 
6H-SiC f£ 4H-SiC &<J a -SiC (0001 ) WUR 15R- SiC W Si ® tfj^-MftJ 0 
20 10 it UTFftr&OM, VkR&SiC (100) 3d, P-SiC (110) I, 6H- 

SiC M 4H-SiC &} a -SiC ( 1 -100) ®£JL£. a -SiC (11 -20) M&J&Wffi 0 
15 I^TMOT. Sift, bb^ffilU SiC ft^M^ffiftjfcNSfft, 

ffi%M&,*mj& sic itiRM, jjfwtBiiA^sk*. m&&mnH& 

fcfcflMtJS. «J&jyWMi Sic Sic 

25 it^RMc 

SiC ^^[Rjfe^M; M^(S]4^iAWffif- SiC 

&&&ffi3m— sic iw^iiMt^ffflw^tt^i- sic 
m^mmm^m- sic ^3*m- sic mmm.% t. 

30 #r5£S(|- SiC IWlflW^^^ h *N^i££lfrfci£*n#ri£Jg- SiC 



10 



02148065.6 ft BJ # 316/44^ 

Mjfcttb h/t ^ io- 6 u± io- 1 wTwmsrt, #jj^&£Rfri$&a<j¥*& 

£3f 5nm yJlTo 

5 ^w^g. n&&m&&ffinmwmm- sic mwmmmkh/t 

MISFET, MESFET> ~^^f^^##7t.#c 

sic ±mtj&&)±mffinj)AT?m*m&-. e-sic am is 

io 6H-SiC ^ 4H-SiC 6<3 a -SiC (0001 ) W&R 15R- SiC W Si M#]£-ffi#J 0 
;g£A± 10 ^TKlOT, W^P-SiC (100) ®. P-SiC (110) I, 6H- 
SiC £i£ 4H-SiC &>] a -SiC (1 -100) a -SiC (11 -20) ffiWI-Sffi 0 

&&± 15 ^UiT^OTo Efejtb, tbij£ffl£l SiC W«ffi^±®WW^5»t, 

15 ®nmtm,, mnMMpn^ sic ±^^i^w#^mm 0 b b ^^w^irj 

20 ^ t, J^^-^»^##Ji»±*ffiW#Rfr»jSA h B*. #ri££fifr^ 
ft^J^i^— 4fc^»^##Jg#fK^tfc h/t & io- 6 y± io- 1 lUTlftiuSl*), 

m¥^fo7tft%> MISFET SI MESFET &J, |gtt±*BD 
£J&-ft^¥^#MM*m# SiC, SiGe, SiGeC sSffl- V&^-f'ft, 

30 ^yM^f-ft^tl^^WlflW^MWf^tt^ 



II 



02148065.6 ft BJ & ^7/44^ 

5nm \>xt> &mm-#mm¥^WMmmm^mft&m* 
5 ffift sic ±#w/S5W±*ffiRr^T^i®+3&a: e.-sic cm) ®> 

6H-SiC IS 4H-SiC tfj a -SiC (0001) 15R- SiC W Si Mft};g-Mfi<J 0 

^Ui± lOSMtM, Ui&0-SiC (100) ffi, 0-SiC (110) ®^ 6H- 
SiC ^ 4H-SiC W a -SiC (1 -100) ®^a-SiC (11 -20) ffi#J^-®#J 0 
15 ^WTMijUffi. tfc^fflW SiC &}Wm%±m&}HJ%tt, 

^%Q¥^wm&*iw.'j>&^— sic m, & sic m&ititffi&m-te&to* 
»»3^^a«iu$fflfti«iiBafir*a, mesfet 0 

30 #%SW3rJSSM SiC fTOWJiC— &Gi£-l£JI. £#p&HI-i& 
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02148065.6 H * JH8/4415 

mm^±m±^M^m±^M^m-w:m^m, misfet^ 

^t^Tft3Iz^|ft MISFETo 

Cb) (a) 2J5, ^E^^^-#/^^#M 
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02148065. 6 



& m mmm 



m&ffy^vHUA i200°Co Sjtk, Si #?^«!I7 

5 &ffii&&m (b) oJ^^E*^ 5L/min U*TMflltt^#*M*J?rJ$JS 

*4, i^ttftj^jE*^ 6.7Xl0 2 Pa U± 1.0X10 5 Pa ^T. 

mi&Riwm &m&&m ao a^w^^** 

O.lmL/min £l± 50mL/min UlTtfJ^aSl*! = 

^?t^RTS SiC ^Bf3*^^ (a) 4», te^±^p^W^fa 

to ^BfhW/?fJ*WJS5, ^E^SLlRiCikftttn^ft+lsJl lOkPa UJT Strain 

15 5fc3IB£Bfrfi<J SiC &&&&s$m.4km.fo*lfc*fi&* BA lOkPa WT&tJ^C 

20 ?9E'ffi^f^2K^|Sfr 3 FfiM^3l+, HfaMStMiRlE. 70(rc~i70CTCtfj 
SiC ^|pj^-K:fi<j^SI. Efelfc, HP-&A SiC W±^®, -&f^S4t, JgFfl^JL 

30 
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02148065.6 ft BJ§ ^ SfS10/44j5 

m i ^^aej^^M^ i #j sic^w^mgo 
5 a 3 (a), (b) ^m^im^mmmmm 2 mn^m~m.mR%u 

@4 (a), (b) &mTi&®*%:W&}£Mm 3 lftMESFETjSL^!liI;£ 

m 5 (a) ~ ( C ) mmTnw*mmmMm 4 mosfet #g 

io #Jj£;£«W&im@. 

m 6 Ca) ~ (c) Jt^^BJ^^M^ 5 ft SiC «jsw*ba^*w 

go 

® 8 ^^^aii± afm mmtfym.iAikMtfy sic wm&}±%tmMWfftmc 

15 S9 S*^ii5± AFM $UfctofiiB*£to SiC *JjtW±*M7Btt«Jffl. 

So 

H 11 **^*HraW^lRiaillll^-te^*rt«fi s SiC 

20 m 12 (a) ~ (c) Mm^wxtewmmnm e m&qm-mtmu 

m 13 <a) - ( c ) &m^i&w*&mMmMffl 7 m mesfet 

m 14 (a) ~ (c) M.m^m^^m^mm s ftmfa mosfet m 
25, fflj&&mtt&mm. 

m 15 (a) ~ (c) &mTT&W*&W&!£MM 9 ft&fa MOSFET ft 

ffl i6 &mT\m*&w forfait®-* , mmmmmmBmM&^ 
30 m n **^*a§a+«fflw-jRw»i^*fli^«^arM*t5B<iffl. 
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02148065. 6 



BM 45 »11/443E 



BQ 19 (a), (b) ftffl^Ui^AW Sic JgfaJM&tett&ftM Sic « 

® 20 dt^^M sic aiw^i^^^si't'ww^as. 

s 21 (a) - (c) frm&^u&fon^m-®mmmmfrmm 

ffl. m^UfeM MESFET &lW%Mft&iMWM* MOSFET 

io TwnmT&wmmn^. 

11. 43. 54. 63— SiC £-f$?tJ&; 12— Wj£±3ScM; 13. 46. 52. 71 
— jlft&tf; 42. 62. 172. 182. 192— nli^l; 45. 175— 
47. 177— mm^x 53. 183— 56. 70. 186. 200— m^M; 
57, 67. 187. 197—^%®; 58. 68. 188. 198— 31%;®; 65. 195— p 

15 66. 196— n M#; 69. 199— fflt&tfcjil; 111^ 171. 181. 191— & 

SSB&Rfr; 112— SiC Jg 113. 173. 184. 193. 203— SiC 114 
— 115— &j£Z£/£*h 121— 122— M^-, 123— 124— 

125— fi^; 126-n*Mfc£3R&; 127— fll^f ; 128—^)^; 
129— i^H; 176— #-i£ 5 202— p m^Mi 205— 206— jfeMiT 

20 icE^; 207— »*ft*JJt: 208— 300— 301— Wjft? 303 
— 3tj*tt; 304— £|ffl; 305— 306— 307— 
Z08—*%m&t£M%L', 309— BMl^&i 310— f^; 311— fltfjiHIMs 312 

25 Aflgatars* 
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02148065.6 % Q ^ JH12/44M 

&is 17 gff^, ^mr^^M^^s^W: sjayp 300. jet h^w 

/ft 301 BWflJltt^ 302. 303> mm 304. fflTfo*^ 302 #^ 

WM"%W 305 ?0##^# 306 307 308, ffl 

^HiSjH 302 rtW-n#«I»- 4 X^309x ffi;trilSffl«l311. 
5 ^Ei^S*, $dflF3U?ra*, H£Pl# 305, 306 W&iNS^C 

# 307 kkHW®k%i%m, 308 ^SlSjSt* 51 300c JiW 305 ^P##^# 
306 UA#l§Mfc^Vf* 307 iftAg& 302 rtjg, *Pf^ 310 #pfc, E&^J^E 
309 flpHi. SJE^ii^frl 311 302 fa&}&3)<, ilSlMT 

s/s^ 300 Mmmmgttfimm 304 ^«^w^zip^s^$ft 303 ^tatw 

10 I1302M. II, &&/&;)£ 300 ^jlii^W^iPzKW. 

^fi^#tE^J: ME 302 iftF^^S, |g^ES^302 W^^^T 

iiKM. 302 fitj^MS^^^^^^, #rw-^— j&emiR] 
^EjK^^sffifck, m^^asjst*. it^miR] 

15 ftj. 

#5fe, ffiftfW* Mtam.*U ^A«j^ 302 ft, #^rtffi^WHJ 

^fiEsK^HWT. &T$m&T, 304 ±^#0^%^, jn&w 

& 301, ttWJSfiiS* 1500°CWJh. 
20 302 F«3#A^^# (tfd&M^) (#1 

fctfiffi), &?t/& 301 W±*®±, 4$ SiC &Ht, iifct&n 

308 mi£m&HVf 307, 6i7&j$*&jg. 
n ms^^/ib}, ^mnm^m^w 307, P g^^Mw, 

25 ^jhJiMn# 305 #rt*y&, « sic jKW^-feSJK. ffjfcxtsiH 

304^hJP^%^, IgmiJP^, *Hfl?4/K30lo 
3^*f SiC J*tt£4&fr#Wi!fi& 

30 *mnM%:wmm7^&&± j \k&] s\c m^±mmmR^ sic 01 
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02148065.6 ft 'I ^ ^13/44^ 

mttnmfe^m., mvmmttw&to sic mm^mu sic mtt&&js 
irft, wmH&R^Mmmm&ft, $mwm sic 

TWJSW±*"ffi. ***W»W^n*33B#*JS««^aS* 1200 
is JM*n#tt3ri*. ^--t*MJp*MtJft«ra Sic jgtt£-fe#*fi:tfi], ft# 

S,, ifcf&M (Ar). (NeX ft (He) *8Sfll14*t4*to2r$*. Hi 
l^T^ife, BPaJlffl^ji*^*, H&£»tf!MJ*a SiC W^5tt±*®±*?H 

Si WJS^#WfiA*#PR*!l* 1200-CW±^|S3^W 
20 fil^TMIS^TM. 

iA^j si &jmm A %mmfe&& sic ^jsw±^m±^h? cswfc), ^ 

/££#?£M±^®. & 1200^ £Jl±^fa£^£ BAT to&JKE#& c K Si 
&^«ffi5K&i£*ffitoaffiW>l*&, BPtt«J£*^W*#, -&«'J7 Si 

RT^, BPtt^fJ&^S^nWfflfiE^E 1200lCm±, Si *fc£Hj 

SfcM&#T. Si j£*^#JSM±^M4fftH. ^K^iA, ^Tl^ihSi 
W«fdifl*mifil^-K:«r^W?i^nW«ia:*#* O.lL/min BA± SOL/min 
30 UATo 
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02148065.6 & Bj§ ^ %u/44W 

5L/min WT» tn^mL^^mtM, MWRTtBte SiC ?«ltt±3Mlft 

5 6.7X10 2 Pa (5.0Torr) ^±*^Ui (1.0X10 5 Pa) WTo i^H^, 

SisUftRTftl. £6.7Xio 2 Pa BnFfc>nff*#T. *^W1WJ2E»MF. 

aist^E«^mas+^^ si wk**^^. ^jt^h^i^w^ 

10 WSiiPT^fi*. 

SiC ttJfeM3mi±g+#2Efi, S#TS**«ltt±^M, « 

SiC-^M^T^iSo Hj*. Si WJStt'H'f*. ilttttttt Si *fcft, 

W^lSJffiSiCttijgfliW^lfij^, fli*J7 SiC 

is sic mhMi&lkft — 

m 2 &*ft*$twitj&m*m+4&mto sic mw^-fe^wwjs* 

20 17 M^WmiRj^^^SWSJ^ 302 ffifllftlffl, (Ar) 

^tl^^AIH 302 ft . MS, Sj^ 302 ft tfj'HSEft 6.7 X 10 2 Pa W± 
l.Oxio 5 Pa BATtomB+ifc-Jt, in&tt/S 301. mi%&&}M, 
3? 0.1L/min UJL_Jt 50L/min WT. 

£faj£^RiJi£PJ 1200 "C, ftME 302 ^t&flliqSy&H, fl 

25 i£ttJ&&8t&yDWLfo£.&U8E. (i200°CUi>± i800°CUi.T) &} 

mm, &m.mH&w&%mf%, m&&Htom*&iE%&fo±&to&4¥ cm 

#0 3mL/niin)c ifjItPW, f^^«WJS^#, #&iM09$n;fc 2mL/min 
W'^o iSBt, ^ 302 ftW^ii^ lXl0 5 Pa (1 %E), ttmMBitik 
ft-M. *jtb, & sic £##Jb5±{£ SiC Js£-fc. i^tflMjl, ilil^M 
30 mH, ^#£^v#, fg^nM^pMSiCM^o 
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02148065.6 $ BJ ^ £115/4431 

5 W«iJ, #mSJIft£'t-SiC/IBt, fg^SiCMW^®^P±^®tP s Ffi. 

3^ sic ±#WjSMAha^ftwa5W — 

3?J»J 1 

^^j*^bjm^W»J l. W^W^-t sic sic ^^^^ijit^r 

15 

m 1 **^*^Jfi«W SiC*tj£W*!l*!Bffl. £n® 1 ff^, *2feifi^lW 
SiC^S4H-SiCtW, ^Jh^^±mm 12 & SiC 

m.U> £SiC±#**j£ 11 ±^lRj^-K:WJ¥fiE^3lim«lM*P 13. Jg& 
*P 13 AfJC^I* 1 X 10 18 atoms • cm' 3 WJR^jajfjS^J lOnm W 6 
20 jg?n^$fcg3> IX 10 16 atoms • cm' 3 £ATtflSl#-&J¥S:ft 50nm ttrtfltffcjk 

i^i^titwio Btb, ft sic ii m±mmmm&M 13 w 
3nm mmftMwtt* 

25 SiC MM#®»±5£®MMfl&¥tB#;. Bjfcb, iia<9E^##7G# 

^mm^mmm sic wjs, -^^s 19 a) m^mj&fo sic 
*mm$m sic ifl^jswiwfc^ajpTfifa. 

lT5fe, flObffl 1 J^W SiC±##J& 11, <£fflM(0001)ffi-^ (11-20) 
30 ^-|bJW 8 |MIIWMI#*±ffi6il 4H-SiC ^mS^ 
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02148065.6 



& m Igl6/40l 



50mm ftR&WT n M-^'ft&tl?^ 

sic ±#?m^a® n ffi^MMmm&tk.mT:&} 300 

i£S.&mm 302 = «US, ffiME 302 ft tfmjEJ&ESJ 10" 6 Pa WzK¥. 
^#^*t3§^ 308 UJl 0.5L/min Mm*#£fift>*J««W* 306, 
5 gj£ 302 ftftjffi;fc;ft90kPa. ^JldiWJt, jiitWIWn 61, 
302 fcftj^JE. 

mm, -mmmmtm, -ib&m&mtin&ms, ^B 304±^ 

jJD 20.0kHz. 10kW2cSW^^5%*, JP*&SJ*£ 302. ffl&T^&flF, iP&7 
SiC ±#*rj& 11 (ttifc 301), 8 $M+rt±fU"J 1000'C, H 

10 f&T±mftB, iii'J 1200-Cc 

swjS5fiS*si 1200'CBt, ^m,mtt)A A %&&i&j&m 308 si w 

JSm# 305 BPa^n, te^iR^S^^ Si Wn^^ET. a 
^*nffito$ftS#»J>& lmL/min *n lOOmL/mino ^Ei^HfoSTF. M^JP^ SiC 
±mtm 11, *E?«mSiP^5'J^lR]^HfeM^BP 1600°C o 

15 w^jT^ sic±#?t^ 11 &}±&m±i&j8.%m&tft* 

mm, mmmttusm&jj, &sic±mm n i6oo°c<& 

Jf-^o ffitt^nftAMKiiO^^lRj^^ttfflM^. ^2L/min 

tihffiAftmm 302 rt^fi-H. -^itbl^Jmf, ^ 2mL/min to«E*AWt*#£ 
308 Ifij^jgi 302 rt^M^nf^^« CO WJ1C*4^.#, W 3mL/rain 

20 ft%*M*tttttg"S& 308 302 AMiH^l^ Si watt'u*. 
ftmm 50ml/min fitJ^^P^^^S^B^. 25»t&«l£, Hfc 
#J^U£3j 1.0X10 5 Pa (1-HJE). 

aa^sR, & sic 11 ±^ip]^-fe7*^^ sic mfoj&M 

3 u m MMStU 13. 5£M, ^-fe^ffi]^ 1 'Mtf. 

n M^M, 414^5 13 ftBf&ft^te&Z) 1 X 10 ,8 atoms • cm' 3 $i%#RW- 
lOnm M 6 J*jfcJg;fD'&-g1fcj£fc 1 X 10 16 atoms • cm" 3 WTWm^Si? 

50nm mm.m*&m$.mm*foB. 
wm&±.mi5&, f>jit7*^»'jMsic^. 
30 f^^ssfcft^&is^fiiAsafe^ (afm), mmTmm&%&& 
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02148065.6 



% BJ 4? ^17/44^ 



sic£#ttjs 11 ±^wMftsp B w±^Mw?im. m^M&mm sic 

io lT5fc. ^#7*^»'J^J SiC ttJ&lfc/S^tfc&MUJiaM SiC = & 

SiC #JgWgSt&-*5#&itfclM SiC 

smsf, ^ sic w^±mra^$s%©, &*t$:a:«ij£. aa3£7m^ 

f«. ££JH, SiC *f/H5ftjM*S0 13 ^ffymmT&ftgLM 

UtZ&i SiC #j£toJl£SP 1103 ffifcfc, «567 1.2f&W±fi<HI. 
is ttffl*^Jfi«W5firte. fWffcfcBfriftK^M SiC **JS5, «7S 

TSMjg, Jta*^*n*feBfrafft» 3 F*&'(ft* 30nm UTF, JjUJ-^W^W SiC 

ttEWJISSP 1103 ffitfc, mm^^fi^. mW, S^^Sfi^ 

lOnm IsATHt, -^IM&tfJ SiC ?ti&e<JJI#£P 1103 fflbfc, &MrT'&%i 

20 M&±w*i£&*sr*n. mytm^mmm sic ?t^wMS^ b # 

^Jitbfi^t, 3E#£i£#!l + , ffc* SiC (11-20) 

ffl. 6H-SiC IjJL^S. 4H-SiC M a -SiC (0001) MUR 15R- SiC M Si ®^iS 
25 ^ffilft 10 j^f^ffiltt?t/&, -tfeoJUJl^ffiA^e-SiC (111) ®, 6H-SiC 
^ 4H-SiC W a -SiC (1-100) a -SiC (11 -20) ®^ SiC W&J&M 

raW 15 E^J-^M*! ft, 6H-SiC UJLig. 4H-SiC M 

a -sic (oooi) mm sic ^nitt si mfg.&Mi&mmft±&> fftum. 
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02148065.6 % HJ ^ Jgl8/443S 

io JH£|g1fe!|j£# SiC MWJ^^Mil lOnm ft SiC ttjfc. 5&#, ^M.7±U&&} 

MTs^i^ii^, imn, &^&wxm <p), 
wam. is (ad fpiM. 

ftg-GfcffiSU MM. W% Si WJS^#, BTW&m (SiH 4 ). 

^ <siCH 6 ) rnmfa, mz&mufe'&m&fr^&T si*nH&&^ 

20 ft (CD tt&j^Hft. ifat&ttJBZ.gj£ (Si 2 H 6 ) S^gE^ Si 

33£K M^^^M^JW^r^. Sic ±tt#j&?H&Eh ^ffilf 

^twsae««^ si stjjiM^^, <a*^— jesstn tni^wn^ 
mmni&}&, ttmtew*. i&wr&m sicw^nmm^, 

30 &7$HSi&&j£ftj SiGe, SiGeC tef&^M&fcjKW GaN. GaAs. 



23 



02148065. 6 



« 8 ^ 3JH9/44J& 



InP , InAs # m-V t&^mmftftnfe . 

«P, S£ GaAs ?t/£±l£ GaAs mmft&fcH, Mt As (817 

io w%*ymftmmm 2, y&mmmmm 1 w sic ^f^w^s 
*p@ 3 (b) m^k, M^t^mmm^m^m^m^nwm-^mM, 

W: i-S-SIRW n m 4H-SiC SiC 43. £ SiC 43 

15 M±m±%Lfa*k-$L&}& sic ^mjPjS loumttn m&&m 42, ^ n m 

42 ;t±l&[R] SiC tfll&Mmm 300nm 46, 

BSiB 46 ±.±* Ni MKIti*! 45, £J§ SiC 3E##/£ 43 tfl^M 

*g*tfaM cto^ "iri*) ±t£s#j£i Ni j^^iiit 47 o ^ 

tii to*, sic 43 *q n mw&m 42 +^W«»«ft^»J^ IX 

20 10 ,s atoms • cm" 3 , 1 X 10 16 atoms • cm" 3 . 

46 i'g.^lfcg 1 X 10 ,8 atoms ■ cm 3 #}%tf)W-B. lOran fa 
5 jfc&MfP'&'Slfcg 1 X 10 36 atoms • cm" 3 ^TfaSfaJ?^ 50nra ftHftJftg 
5 IlSft-felft^. 46 lftSJi®3rt«g3#5& 

o 

25 3 (b) *^»ijfa g#*-$Wfi«J#fiE* SiC 43 

^it§u 46 #}±m.w, te&m&to 46 w*;gfaw#®sp;L¥*¥ew. 

SiC ±Wnm 43 UA^Mi^ 46 fa±^M, 46 fa^MfeJfa^ 

30 1T5fc, &® 3 (a) J^fa^t, Jt* SiC 43. fE;*> SiC 
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02148065.6 



1ft W U Jg20/443l 



43, ^ffiA (0001) M^[ll-20]^|n]AW 8 &WR&1b&titM 
%3LmM 4H-SiC & SiC 43 ft n M, f^M^ 1 X 

10 18 atoms • cm' 3 . 

ft*, £® 17 ^M&ft*JK£-fc£Stt«& 302 rti&S SiC i# 
5 WJ85 43, *B2M 302 rt^^ffiMilliJ iO" 6 Pa ft]7K¥. ft*, IU 0.5L/min 
^f t M«^li 308 306, MM 302 ftWjBy? 

& 90kPa o 

ft*, mw&ttlStiA, ttffl^jStJq^S*, &*felffl 304 _h^hJrn 20.0kHz. 

io ^^M^iiu 1200-cB^t , ^mmHkk^wmsMm 30s si w 

WMKW 305 SP^-n, teW^S^-fe-a Si foHtittQCF. 3&Bt. s 
^*Pffifl«*#S!l37 lmL/min 5fP 100mL/niin o ^Ei^^T, &^JB& SiC 

±##J35 43, ^j$f^jQ&PJfc|Sg£-&$a£RP 1600'C. Sfct^gi, 
«|J7*E SiC 43 W±*®_t3^^W^Rfr. 3«&tHttft, SJjfc 

is ^±[ft#SI^3£»J 1 

ft*, Sf"J^HWS^%^, ft SiC 43 QilSI^ 1600'C& 

Jem^#^M-a^^^fR]^ t t"f£ffl^Sn, lM2L/min 
302 ^JtblWjBt, 2mL/min MmfiJ^n^^ 

3^ 308 302 (C) ftjjg*^** 305, Ui. 3mL/roin 

20 mmJA^^^m 30s 302 ftw&m&^ttzi si 

305, 0. 1 raL/min W«E*^*U*0g»& 308 302 fcfl^ft'Hffc 

*>*#5&n# 307 „ fr%m 50ml/min fam.^Mn&^mkffi^®/& . 

ixio 5 Pa Ci nffi). *itk. £ SiC £fl^£±7&fc£;fej& 

Wi¥ 10umfi<JnM#&M42. ijtHiM, n M^&M 42 *^|ftg$ft 
25 (®») W^S^J 1 X 10 ,6 atoms • cm" 3 . 

ft*, ssje^nflteEEnMauL ®3iiH]^^mn, $nii 

£?M 42 ±±mj&m%. 300nm 46. i£/Ifi£P 46 1 X 

10 ,8 atoms • cm' 3 lOnm ftj 6 #&M*Q'&3'ifc£* 1 X 

10 ,6 atoms • cm" 3 WTWm^i?^ 50nm ^«/^#^M3tW# 5 HIS 
30 -feflD^. mftmWft, M*»46tt*±ffi*^/£#j&JI. 
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02148065. 6 



% m 3fl2 1/4431 



im afm j$mm£jmm&n 46 ^±Mmrnmmf7w^» % 

SfifrMfcftfiWattfc 3nm 0 -^MfigP 46 lft±^®IW}#, SiC 

5 &*, £@ 3 (b) ffi^&J&m*, fIXSIfil, £ SiC ^# 

*t^W»M^« (Ni). ft7&»&»8att, £ 1000'C^?^3t 

*r 3 ^H+etiji^, & sic &mtjk 43 wirMi^^iwsfefii 47. 
10 ti. ^m^mmmmn^m-^mmmt^&n^^o 

m 21 (a) *^waws«F»-fi«MWJs»^ttai«Lffl. ipffljsFf 

15 n 1142 \ZkRmm& 1146 

$im&o mm, tt'&foH&miiwm*, isov, m^js^w^ 

ffJEjfc 600V Ul_h 0 BP^MTOg^-^i^^g 
20 bfc, WJEteft?lG£ij4f&!2JLt. 

mmp&fr^Q^mftt&wm&^foH, temmr 6oov fa^mm. 

30 ft SiC Mft^#«-aW, ifl^MIIlftilsii^: IlllilSas 46 fft±^M 
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02148065. 6 



m ^ M22/4431 



46 ftj#HBftj£EfrJ$Jt (COfi) Wi&a 30nm, MJffi&RSBMM 

3£h a^'^jffi^l^, ^J^^#*-®«, tegpifctteJBIW 
^ESiC±#:?^43^±^pM^nM#^M. tiat&#Jf£ pn 

10 ZL^ifo 

*, ifef&ffiGaN. GaAss InP. SiGe. SiGeC #&*£^##ft/&±4*tt/^ 
is nMJfc&M. Jl£fc$B. 
£»J 3 

ft^SW 3, i^BJ^ffl^»y 1 M SiC fcfJ&ftHtift MESFETo 

® 4 (aX (b) Jl^^Jfi^MMESFET W^!lat^5*fitlS. 

4 (b) #f^> iaa*^jte«!lfi«I^1£ftj3tfi*J MESFET & 4H-SiC 

20 ft/&#J SiC 54; #SiC±&M/fc54;t±l*fa£4£toEl3 SiCft$ 

£KjJ¥^ 3um M#&3fJI 53; 53 £±J&lR}£-fctfJEfe SiC ft 

^WJ¥^ 300nm #jJtS£P 52; ^S^EMS^ 52 Ni ft/&#J»fcg 

£| 0. 5 U m 56; £JI#lH3 52 ^.±ffi*«l*«««flll * Ni #Jj#|ft 

^Jfem 57 5FQ«%a 48. gSJ&ajMS, MS§P 52 Efe^^jt^ IX 
25 10 ,R atoms - cm" 3 ^m^J¥jS 10nm ft) 6 #^M^^.^*JS* 1 X 
10 ,6 atoms • cm" 3 ljATfi*J3Stftl££ 50nm 5 JIJI&S 

bm 4 (b) ffim, *&M$m MESFET #J#tE;*J: SiC ^.fattfc 54 

w^MfitP 52 f&±mm^ ft^ssu 52 w^w^aiiPA^ftTSW. 

30 SiC 54 52 ft_h3tffl. ft/dUIfclfl 52 ttl&JIfS]tt# 
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02148065. 6 



& m & ^23/44^ 



m^mam^m&^^^ 3nm. 

W5fc, £S 4 (a) ffroW^WK ?£* SiC 3E#?lJg 54. SiC 
54, lj£J3M (0001) M-%[ll-20]^fR]^W 8 SWii^Sfitlli 
5 #±M£j4H-SiC?«o 

&m 17 J^tt&ft»Jfc£^Sto*j£ 302 rti&S SiC 
WJS 54, fcmiM 302 ftftj^^JEifl 10" 6 Pa #j7K¥o W 0.5L/min 

W^S^^^^^t 308 306, £j£ 302 ^MflySj 

3j 90kPa o 

io ^ , ifiKit, &m^mmmw, &mm 304 ±*h#q 20.0kHz, 
lokwtt&nssmt&jj, Jp^s^ 302o sjtb, jq&7*fv§5. 

sw^afti&ai 1200'CH^-, nmmm 3os si m 

305 BP^m, ffittJBcJ&SaE^ Si W^flSflftT. &Bt, @ 
^flW«[*#j3!l3» lmL/min *P lOOmL/min. £-&4foST, *&&&P$! SiC 

is 43, ffi^ffiuSip^sinfii^iasBP i6oo°Co mt&tpm, 

nrnrte sic 43 M±5im±Mj8&m&m. m&m&jM., mm 

it SiC 54 ftffiME 1600°C£ft#-£ o ffifSSfft 

^foMK^&:fc&fo£te*^JSM&H, £1 2L/min WiifeilRlM 302 ft 
20 mt&m.Ho mtmtt, 2mL/min mffiA&KWVki&J&M 308 302 
fi&1£mm'Kft%}ffiWMHft 305, (Jl 3mL/min W«C*M^#«^JRSIi 308 
famm 302 Si ffymn+M 305. ^IJ^^S^ 50ml/rain 

Efelfc, £ SiC 54 Z_±7£j&7 * SiC *&/£MJP&>*J 3 u tn M# 

25 w&Mo mni&tfy&, & sic m*k&m$imft#i*%m%i i.oxio 5 p a a n 

±Mf&mB. 300nm 0<]JIfi$fl 52 0 ilHSf 52 S^^^Jt^j ix 
10 l8 atoms • cm" 3 tfj&ftjJPjg 10nm tfJ 6 # jfe M *P ^ ^ & S 3j 1 X 
30 10 ,6 atoms • cnr 3 mTW&ftJM 50nm #rt£ift&&&JI£§# 5 IfiS 
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02148065.6 W 99 f$ M24/443l 

ttffl AFM »±iygj«WJRft«p 52 S!!l«IMlT7f^. i6 
^WftgW^fi* 3nm. ^m&m 52 6<J±3&®|!i)#, SiC 

5 

&*. si 4 (b) fr^w****. &mx$Mimm, &mstm 52 
i$±MQ±ii^t (m)o &js, zjTwtmMmm, & looo-cwma 

3 ^flUiB^c, 52 M:t±7&/&a£tfe|& 57 ^!SI%tR 58c &3&, 

10 52 2_±, m&m 57 mm^m 58 56 D ^iuw*, 

#7fi£*7$K%lfc> *H±flr&, * iJit7^:^»iJ ft MESFETo 
T®> ^"mm^Mtim MESFET Wffe«EfcJ£4$&tt&*. 
3fi3ffflto*, *>7tt&, Mft&GmW&Mfitiffll&tottfett mesfet 

CS^^J^-^Bjcf., MESFET"), iglfc&j&fefclftj MESFET 

s 21 (b) g^&aw mesfet mmmfrmmm. tamm^, 

MESFET 1153 ^&JIS§P 1152 fitJj¥j$fP^-M'&'^ 

w*M«ySBJi 1 a#%«^Tf«ai^*^jfi«fafi«i mesfet 

rTuJ., %}7tm MESFET Wttlfe. »fe7»ii%JBEH*3aW5#. >A£ 
20 gjJURTfcl, ^W^W MESFET ffifcfc, H#«ASIafi 2 Sli^f^, 

m^te, lgj£$!l, S^fitJ MESFET <f, ^^j^itWHftW H52 
^±*&M*PJI4Sfl 1152 ftWlf®±#^E*J5B^Rfr, fy^TMfW 
^J, ^J^^W^STI^o W^^^'JW MESFET 4", 

25 tt^fifusa, tt«E^Ki#§&ja^. mnimtt&. m.^mmf- mesfet, 

ifa5Sffi^F%^ft^llR] (-^^MTtrW^riRj) «t?&W misfet fn^ttS 

M SiC MESFET, ftHJIStfP 52 lft±*®fPjI# 

30 £fl 52 - fcfiWffifi«J&|frBJ& 3 Fi&>& 30nm VXT, M&W 7 fcfc W^tf) MESFET 
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02148065.6 



« m =» 3525/4431 



&±j?f*&. aatt^A^iaw^*«p 52 ^leisin 52 1*9 w 
nm*?m.tt>, &$mn$m&^ ^m&^m mesfet. fg§ij#^ 

#*'J/B7 6 &&/I6<JJI4£#ftJ#ttto MESFET 0 
5 ^^WJ^, 3E^T«ffl SiC fcNgfcJ MESFET totflHf , {fi^ifefg^ 

GaN> GaAss InP, SiGe, SiGeC ^g^^^/S^tt*^ 

SSJStBW*. ffl*^tt«W^rfe*iJ^W MESFET mmrf-fo&itoli 
lRHfeRT^M«P52 W^Rfr^lRlW. d&ltb, HSiS—iNtiS MESFET fi<J3& 

10 

ffc&»iSll«l&ifi0!l 4, i^Hj^^»J 1 Ifc SiC ttj£#Jj&ft&lft 
MOSFETo 

a 5 (a) ~ (c) &^:fc&J&£fl|fi<J&|6j MOSFET WfiJjg^&ftjS. 

15 tm 5 (c) jfff^, mt^-mmm^^]^^ mosfet m= & 

4H-SiC faf&tf] SiC 63; £ SiC 63 £_L$llR]£4<clttE& SiC 

10 u m fa n mm&m 62; ilil^E n M#^M 62 #J-gp#_L 
aA^gfl^fW p M# 65 ; & n M»&jg 62 ^±^[6] ^60* SiC 
300nm 71; SIflP 71 ;t±i£«#J|i3 SiO^j&M- 

20 gfe&Jg 69; ^mP&mimm 69 2,±flH£&;fc lum^iTi tt/ftfitfftl&Bl 

70; £jg#irp 71 w& p m# 65 4>T£s&a%t£ 70 MmmtfyKw#M& 

n M^F 66; t&S^ n M3¥ 66 £±Wtij Ni ftl&&lMf&U 67, 
£ SiC 63 H®_hlttfi Ni tt/ftMUfeft 68. gSJSHlWJt, M# 

W> 71 S^^^J 1 X 10 ,8 atoms • cm" 3 fcj&fi<|#£ lOnm &} 8 
25 1 X 10 16 atoms • cm" 3 UlTWm^J?^ 50nm 

# 5 IfiS-^I^^, MJ., n 62 + |S£7 p M# 65 
-a-a^L ^iftSfit^PWSfoSA ?X 10 ,7 atoms • cm' 3 . p 5i# 65 n M 

* 66 Q^&imffi^&lttLfeftMZ) IX 10 ,6 atoms • cm" 3 *P 1 X 
10 18 atoms • cm" 3 . 

30 im 5 (c) flras, ^£M#iJfa MOSFET #J#tE3h SiC 63, 
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BJ 15 ^26/44^ 



n MiN&M 62 ^#£4*1 71 fi«I±*ffi. f*JJ&JI#SP 71 to«-Jg|SJKljm 
3nmo 

T®, %BJ*^j»«Kl»lDjMOSFBTMftyit^. 
5 t5fe, £@ 5 (a) frastt^IS'f, SiC 63c SiC 

63, (oooi) ®-^[ii-20]^-inj^W 8 fifi<M)&&fc£WBD 

^±®#J 4H-SiC t*J@5. 

&*, 4i 17 #T^ltt^fa^£-&^l8S& 302 F*3i&a SiC 
63, JESJ^ 302 ftftrHfEiftHSI lO^Pa WtK¥. i&JL 0.5L/min 

10 Kli^^i^lt 308 #£«f1Sfcft«W* 306, Mi 302 
% 90kPa o 

si*, m&m&mA, immmnt&ms:, &mm 304 ±#jn 20.0kHz, 
lokwtttfj-mm&t), to&mm 302. ^mjnm. 

mttmm&i&m noo°cm, ^mmnjAHftrngtmrn 3os si m 
15 n*4^# 305 %mm.*%, aiw^jjac^-g- si #m#*WF. SB*, a 

^PffiKlMS^&J^J lmL/min 5RJ lOOmL/mino SiMfc&T, SiC 

63, ffiw^asip^ai^iRi^-fesasiBP i6oo°Cc mai^^, 

«|J7^ Sic 63 tt±3c®±7&/&£m£Rfr. SIBBitiW*. i'Jitb 

^j±w^^-^^»j i~3 
20 g*. &m 5 (b> gff^#ii4 j , & n mm&m 62 ^atise^ 

Jg. StfTEHSMfciB*. Efejfc, ^«at -: ?*S* lX10 ,6 atoms»cm- 3 W p 
M# 65. 

&*. ftl#^5ffljS«^* 1600*C, i^ii^ 2L/min Wfi^^tt 
jfc*U*. *3&mn, & 2raL/min ttifcl#&P5^^#J5*4n# 305, 
25 3mL/min Si 305, fal^lfe^mn. 

EiJifc, £ n 62 ^±M7&J¥S 300nm SiC **U£ftjJi4gB 71. 

illi^ 71 1 X 10 18 atoms • cm" 3 Bj&fi<jj£fl[ lOnm M 8 

MfP-m^jg^J lX10 ,6 atoms • cm" 3 WTSill^lS 50nm KH&}feg#5& 
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« IB ^ ^27/4435 



£S 5 (c) ffi&ffy&m+, MAE*f^» ffli^fri&ttfliaB*, 
£ p M# 65 ltt±apUUUI£*P 71 p M# 65 to£%E.mMj&&&m 
1 X 10 18 atoms • cm" 3 ftj&^ftj n M# 66» ilM^^J 1100°C 

5 ftumTmmmmm.ik, &m^m n ^±m^mmmm 69. mm, 

(EB) &€E&2, £ n M# 66 ±5g®;fP SiC ±##J@5 63 W 

WMH^t Ni ^, £in&^^>, iu ioooc2jp£vH7&, 3e n 66 2:±^ 

JtiM^U 67, £ SiC ±#?^^W®±^«*« 68. £»*feit 
01 69 ±mm. Ti, 7f^f§%$ 70c W-fe^^J^ lu m. &±#ri£, ftftltt 
io #3Sifrl&lfi<J&UB| MOSFETo 

TI. ^Z^^fi*^MM6tJ^lRl MOSFET ^«ffeJ±#'ftKj^J|. 
MOSFET (3fctf= "UA&W^Ur] MOSFET"), MOSFET — jg, 

is S 21 (c) £*^!2*fcM$Uig MOSFET tt*t;£*P#fi<jfRra&ffl. 21 

(c) t^Elftmfr MOSFET &7&#Mtt±*®5fB : fr®± : fl r W£;SHl& 

Rfr^K ^7^^»!l^miR] MOSFET |1J#^^ 0 

^77fckSW > hmiR] MOSFET iU^7l«l<S%JlTO^5: 
#. /^^^pJ^, ;£&jftftfftftlft MOSFET -^Wtt^lRj MOSFET ;jffcfc, 
20 5#HftPJ3£2te. 

&*@&#&i£0!lfi*J&|n] MOSFET >f, *&fa±-£#J& SiC Wj®W#Jg 

£*h. H^&^FfiftJJlMJ 71 to±jfe®J^/S7A^^ttff/£to»afi 
69, ffi\2X&mi&#m 69 fnMSstf 71 ^Mi^^MT^^t 

W SiC MKj8UrJ MOSFET, as^5#WS*^ s *n£M*& 71 6tJ±^ffi^P 

MSSU 71 fc«l#®ft£fifrj|j£¥*&2l 30nra LUT, JJHM117 bkW^W^fRl 
MOSFET fctfB^fcJS^. 

30 <£±.mm, fflfc&&&n s ?-&.tom&Rmft±mffifo sic i^^m 
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0Sfi<J&|6j MOSFET, 0&W£iJffii*£;ftft3£3)ti;. 

^JgfcbW*, fc^JfiW, #J#78Ur] MOSFET, {§£*fT£jg;fe 
J&ftt^ft^falft SiC ^##tu#, SiC IW^ffi^l±tl6<]fIftfPI 

5 ?£fc£Jfi0!l+, ^ttST^ffi SiC *fj£to8US] MOSFET WW"?, 

<I*-fetB/B GaN> GaAs, Ir^ SiGe, SiGeC ^^##faj&±#M/e^ 

3?»<J 5 

5, vtwrnrm sic w^w±*ffisR^-fett sic 
io m^±mm s Fmii^m^m, sic urn. 

ir^, ^0j2(s:^»yet] sic ftj&M&mji&W£mmnmtitm$iS.. 
&*mm®m sic wjfeWAha^*, £ sic ftm±& sic ^M^^^-fe 

122; mmmmm 123, £#a#^ 122 stjjiiiaa^w^ii 124; ^fa^ 

^ 122 #t^m 125 ftffimLfaffy^fc&gJ&m 126 ; 128 ; i& 

Sffi^jB^^ 122 fO^^^t 128 tfjftl^t 127 ± JFMT^UJP^ 

20 122 frtfimjjfomn 1290 121 frti^^iia^s 124 ^mmmmrn. 

16(a)- Cc) ^^^WiJB^SiC^&tjM^^mSo 
25 ■i-5fe,^®6(a)^W^4 , ,^SiC±#W^ 113, Jt^-JAC 0001) 

M(cM)^[ll-20](112barO)^|6]^W8^W{i^^frt]M^±Ma1j4H-SiC 
?tj^o mg&MM, SiC W/SftS^ 50mm, ^nM^*14. 

#U5, £® 17 ^&umfp]riii*.^s&tj^ 302 ±&mm, ^ 

. .S^F 300 tiftiH&l&M^m lO^Pa &1)7jC^o g3£, Jk^WfegiJ&m 308 
30 306 m.*% 2L/min, fijS^P 300 ^ WJS^J^ 90kPa o Wfe 
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ift m ^ jg29/443T 



aai«aijE^««EMn 311 ^ij^^ 300 able^. 
mm, -mm&mm, -mmmmamms, <tmm 304 ±tm 
2o.okHz> iokw £«r«jjft«i%^, immm 302o mb, fcttmM&&m 

% ASM* 300 Wn#^P^iS^n# 305 

5 2mL/miiu JSj&'H 3mL/miru frMR 50mL/min fo^iMMWM 

305 J§&££. 

£&#W£#T. ®& fr^j&in^S^ 302 ±#j Sic 

^m&ffi^, &im±& sic mm 112 ^Btrs]^ 1 ^m, # sic 
113 ±j&mmm&%i 3 m e*j sic &jg 112. 

10 ^SJBtfjW*. SE^H+J&att SiC $jgg 112 #j±^M±/^£7£|5ft 

&m 7 jjf^wjn^*ba$acrttt*iffi 123 ±. 

mf&XSL, iLS'JiP^ 122 rtW^flE^ lO^Pa WtK^/S, 
is )k*i.ft&&%m 126 2L/min to$ft*#tg&£*t 125, <&&P&#» 122 |*i*#J 

£E^^> 5kp ao mmm&}&mitm^mn 129 s^om^ 122 ^mmx, 
Mjtmma^mwiu^mm 123. sesic^Mas^j^uso-c, ^ 

4i 6 (c) J5f^M^»4», {?ihM^ 125 ft4£i#, MiP^^h 

s^s^m^. i^mf, tu-rm, ^^sic mm 112 m±mm^m^ 

25 3&#Sfe*!l^7*^M«W SiC ?«o 

s 8 **^ra*«rfl<j sic $gt 112 &}±mMM®L&im, m 9 
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mS6 (c) KtffcSt. 

ii8^p, ^aii^cirw sic mm 112 ^±^Mn^pj|g»^ 
^Rfr iiic &m afm ftr^i^R/r m w/^t, RT&£fifrME* 

10nm~50nm, £Rfr3fej£3j 700 nm~2000nnio 
5 W£g 9 J^WaLii^fl?! SiC MB 112 W±^M, -^il^lMtfc, 

HfiHjM^h, mm&yt u wmxT . &m up* wvtT&sic mm 112 
tt±%m, muism^&M^xsm*)* 3™. mmto&, &mmm&& 

^tffi^^ti^^, {BJl^Rfr^^ 10nm !il"f. 

10 ttSiC*J8tll2 A*Lt*®±, &2K&Rfr 111 %fe¥fiih7 (BB^JRiS). 
J&±7Mfa SiC ?g$| 112 6<l±£ffi±ttl5fe3!&£flfr HI 

w« 112 w±^®, sf w«e***«w*#t. sic mm 112 wjp j&gEgi 
15 m^mmimmmmjm 2oonmo 

^h, M^iwii^iRi^, e ( C ) ftw, m^mm^m 
•%m#wffy sic nm&m sic ±#*tjg 113, & sic 113 ±#isi 

&ktoW$&* 3 U m M SiC 112, SiC &Jg 112 5 &W£fifr« J R 5 F*&fc 3nm 
W^JR*® (±^M)o ^^h, $P±#ri£, #£:»<Jltt SiC Wi^W^ME^ 
20 -T: ^(Ma^SiC^^±^M±^IiJ^m^l^M J FS^Tc 

w$fc, »n^i*ia<]ji^±^5ij 90kPa, feanw-n^^+jp^ 

W^iffi^fifrM SiC *N3S. £B%ttift&. S^^m*^ 2L/min, SiC 
^^ 1450°C, ^-SfiM^i6 (b) ^W;£Sgtt&#*Bl5). 

25 mm. &m AFMmmyt&WL$i, at^&w^T^TM^tt 
sic w&&3±mmmft7m&o & sic mmffi±mm±mwT%m 

&£. ^f+^TiS^TMil*, #£n&3lj5lft SiC ^j±tIWf 
«*^flE#T£E^. iP^i^W^*^3K: SSal^ftH^ lOkPa W 

30 TPt, tl^lttfM, ^^lOkPaftf, >FtfW£tfc. 
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f5fe, fi&ss^^sF^^&i^, sic itij^iiii, 

4##J*gE lOkPa ^TlfrE^T, 6 (b) FAtf, M, 114 -^^^ 

rfo&tb lOkPa i^ftjJl^T, &^fito£&£3£fa£:£&3K£Bfrtoffir 
^SB^Rfr ill. 

io #a&^mt>rfcj, aa^E iokp a iutwje^ws^^^s+jb^ 

rn.ffi.M2l 2Uxmn,fem#7fimm¥&&ft.l%&,&mm±,ML&& lmL/min 
W± lOL/min WT6tJ?BBIrto 

;S£h &&&ffifflq*, M.j&iktttti*iffilftk%) 1450°C, <S^$g^r 
20 #i*tfcRT*q, ftl^ 700 , C~1700 , Cfi<I^Brt, gfttSte SiC ^±^M 5 F 

25 mm^iBit, mjkfenmm)$,T%mi3®&} sic ±^nm^}±mm^m 

ttwjwsic ttflgftsuMr « w&mttm&mm, -tmw 

m^w^rnm sic sic ws. tgtift^jftx££i& mje 

30 &#gmm&}$itmjj&$, MftT±mm&]£ffimmt}¥ L %}fe 
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& m U lil32/44£ 



&ffiM£lftfc&fiW&4S*J 5nni SiC W/fe, ife^^mtb^WH 

%tb, 4H-sic %mw% sic 

® ^±OTWW^5ffi tk, We -SiC (111)"®. 6H-SiC 4H-SiC ffy a -SiC 

(oooi) i5R-sic tfy si ®^se<iMA±*wfl<iwjsi6aL#a*ffi sic 
io -ce^ai^Rfr in Ys-fb. 

20 nj, J5fflMSiC»ffltll2ttJ0tJP*»t&*5Oiim!^J:. 

*tstir*7£i 2oon m> <E*aasc3sfi;ii^w*#. tift^tainjw sic 
ii2 ittjy^o ii^i^^^ffift^fisw sic $ng n2 

25 ^^^jfi^wAbs^fiStT sic my, mmm=s- GaN, GaAs 

30 Ps^mtmM.mwn%Li!k%t'iT¥m*>, pmmj* 
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&*fc#J 6 

ft%*&.*mmffiw 6, i^Bj^^»<i 5 itt sic 
-it. 

m 12 (a) ~ (c) ^m^m^mmmn^m-mm^mmm 

5 s„ 

tf^fc, £@ 12 (a) f^^J SiC 173, a^-M 

(0001) ffi (c m ^[11-20] (112bar 0) ftfo&fi 8 fiWfij^fittf 
3/3£M#J 4H-SiC ttfa. mm&MM, SiC 173 )i)nl, 

1 X 10 18 atoms • cm" 3 . 

io mm, &m n ffi^Mf&famm±&ms.M%.&tp 300 t&mm 302 ± 
i&a sic 173. -^^m^j 5 iw, JA^m^mm 30s & 

&m.H 2L/min Je, 304 WJgSjfiyjg&,' ffl SiC 173 M 

SI 1600 °Co f&m, &frm& 2mL/min ft^S^p^, ^ 3mL/min |*|«St 
fi^a^W^B^, ^nM#^#gPK.^, SiC 173 
15 ffi±^fpj^i SiC ^WJP^ lOumfltlnl^I 172. gjJStijWft, 
« n M^j&Jt 172 ^-KHtB9«lrtW&**#ffi (1 nffi). ;B*h 

Btfrmmfe* i6oo°c. n mm&m 172 wiM^*^ ix 

10 16 atoms • cm" 3 . 

20 m 172 w^i. 

50nm, ^Ifr&ftM^^ lOOOnm &tJ5£2J3&f^ 171. 

si*, #s 12 (b) j^m^h*. &&famm&&m*%LitiT&tt&, 
&wfrm 7 ^win^Aha^irtfitjjta^ 122 mmm 123 ±. a 

126 W 2L/min WM*^^,^, ^M*P 122 
l*lMJEE;fr;& 5kPa iS^Mk, SSIW^ftSSS* 1450-C. ^ 10 
fiftttmffiM&Wft 1450 "Co 

'itfcbM?^, .fSnli^I 172 W±*B5±Hi?Bfl«|*3!B&l!ft' 171 ¥ 

30 iiiho mnttotoXz. mm afm xhSft$ft n mm&m m ^±mmmm 
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£S 12 (c) J?ra*fi<J^»+, ttJW£jK«$E*, flE SiC±# 

ttfefaizm c^±M*g*fitt®) ±as«i (Ni)o mm, 5iit£ iooo-c, 

»*T 3 ^Htfclfejl*, £ SiC 173 fa1§W±Kmm%M 177o 

5 ait CVD £ n M#£?JI 172 3L±&f&7m.4ktem (Si0 2 ) 

gp^JFn, 176c 176 ffiJfQKm±M 

(Au), 7£/&g#S%$175. 

®51lU±ai]^»iJ^^«WiJ^M#»-^ i t^W: n MtfJ SiC 
173; £ SiC 173 fi*j£M±$t|"l£-fe# : .l/&'g- n M^M 

io W*SiCftj*WffS lOumWnl^I 172; iSS^E n 172 ±. 

±. IfltfHFOttda Si0 2 ^fl*jyif 176; SniJ^I 172 176 
?fP6tlEfe±^^^^ Au 175; SiC ±#ttJS 173 

to W®±^:S^ * Ni ^^^4^ 177c 

tTSfc, *T-^**j6fi^«iS#«-Mfcka, m^TT34^rSi2 (b) 
20 vm, ^fu^^^^j lX10 I6 atoms • cm 3 , M^^S— f&t^ SiC 

25 KSiiPT^n*. 

Bt, M«E*$Jfi«WS«F«— ffi^ 11 ! 3 . n 172 

w±«fift, ^m^m^m^, mm^mmj^. mat, n 

30 iiJ7 SiC W**J#tt8pffiWJBE#fe. 
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nmjnmm-mm, u&&mnm& sic ^wnm±mm^±^j n 
5 mg<j sic.Mfp p m#j sic pn -mm. mm, m^m^ n mmmm^ 

£-&/5fQ p M SiC Mlft£H£ltf^TW&itfI* 0 i£Efr, £® 11 #T^lft& 

#t, &^fomm*k-&mw <cvd #>) tiSfrSii^o ata^?*, 
ftMnmfo pn zif„ 

m3&&&mm®w, mmiMm sic n mm&m 
io #m#s-^ir, {as-tfatgjiamj&^'Ct GaN mm GaAs jh&±3&®¥£ 

SiC pJ W^ffl 6H-S1C #/^^-t:&tJ^^M SiC 

5M#'J 7 • 

15 f£*7#;£0J3ltt&$&#!l 7, ^H^^^M^J 5 #J SiC.«j^^iJ#fi<J 

MESFETo 

@ 13 (a) ~ (c) ^^^Mft^^Mtim MESFET tfi#m&]%MW. 

&m 13 (a) ffiTF&JtfrW^, 4H-S1C t^j^W SiC ±# 

184. git, &g 17 ^WmfRj^M^-fe^a^S^ 300 
20 _ti£S SiC ±tettm 184. 308 W 2L/min Wli^g 

iP^SiC^'f*?^ 184o 

£*«JPiMk*rF, ^iJW2mL/min^^^, ^ 3 mL/min 

m^ttm^, & sic £#*!i7ft 184 ±^fnj^-fes sic tfu&fommn 3 u m 
mm&m 133, ^jt^w^, mm&m 133 ^w^^i!^^ 

25 £E (1 ^lil), ^-K:^^ 1600-Co 

^'JUl2mL/min^^^, LU 3 mL/min 
1600t!, iiii^m^^^^^^J, ^¥S^WW.^183 
30 ±m^^mWu z pmm^ 2X 10 ]7 atoms • cm- 3 > ff^^j 400nm #JE& SiC fa 
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n £!ft&M 182. /A^T AFM WH^pJ^P, £t£ n 182 W 

^^^/fcT&lfrfc&tt^fc* 50niru £fifr££¥*&fi3> 1000 nm 

ft*, &m 13 (b) ^$amfc*j*£*gs+B 
5 &mm, &m&m i m^mu^mmsimum^ 122 mm& 123 ±. 

&tf>ft®*%&.&&m 10- 6 Pa^|7X¥c 
ft*. iA^M^lt 126 2L/min fa^S&l&M^, ttAq&#» 122 

iD^B!f|H]^j 10 ftty. 

10 &5±i£*tS, n 182 W±^MM¥Sft,, Jl¥si3fcFi!l&3HJ 

£Pft 181. j&M, i£Jl AFM ^■?^W±^MW^^jTi 5 F^ > Rj^Ci "a 

ffiMmm^m*}* 3nm. "mjtiiiMft, s^wij j n rnmttm 182 

a, Jft&nSft&M 182 toff jK3g3j200nm. 

ft*, £ 13 (c) ffi^&l&m^, n 182 ±MJ&7 Si0 2 Mfe, 

15 ^ij^-tp^, ^jfp. ft*, ^sio 2 mw%nm, ftnmm&m 1B2 

±%MM (Ni). ft*, Bfc*/*arifcgtfl«jSi0 2 Jg. iia^i000°C54 
*r 3 frtyffyj&k, ftMJ&jmM&RWM&R 187 188. 

188 2.mmv& (Au), 186. &wm%m& 

20 2^^3SS^JM MESFET. 

^SJgtBWjl, *&M&m MESFET fi«tf*ri£JIfi<Jff,S* 200nm, f^ItT 1 

2X 10 ,7 atoms • cm" 3 , flHfcfl^ 0.5 u m. 
*£±#p£, ^:^»iJW MESFET n M#J SiC £#ttJ@5 184; £ SiC 

BE^WiS 184 ±i£fa£^toi£«H&lft SiC 183; t£S£ 

• 25 im&M 183 3L±mj£i& 200nm #Jf£ n M SiC n MW&m 182; & 

IS n 182 £±Kje&-Au 186; fl-SMftt n M# 

182 ±fft»%$ 186 WMf'J^i Ni 187 ^P«%® 188. 

%$y, ft n 182 M±mfi±mmmswMjgi& :s ?fyikx 3nm 

A. m%&&)&, Mf§®. 187 188 -5ffi£!B 186 

30 ft*, ^T^*«0"JW MESFET Wttgg, «!|^7«%^*%S 
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m^fe, %Tbm, m&T^T&ft® 13 (b> ^wfiiB^cmfla^ati 

MESFETo glijemW*, i£ MESFET M^itHWJPS* 200nra, 
% 2X10 17 atoms • cm" 3 , tf-fc^ 0.5 Um, M#6<I^T^S!^25.^3tM 
5 IHyLfffll. SE^j&fitf!^, tei^ MESFET MESFET". 

SMf. iHST^Jfi^^&^W MESFET ^#Is, 
fiJ^W^ MESFET ftPSftfeMififi?):^, ia^fjTtb^. 

fcfc^Jfcfcltt MESFET 4 1 , MESFET fcb&, 69081 

10 "g-^fe, &mm> MESFET 4". ^E^^ilW n S^I^l 



^M±#^3B^Rfr, m\iXmmrmm,T^m, mm^^mr^o 
m^mM^m mesfet 4*, n m#^m 182 m¥^it, mu^mm^t 
=?-mmh, mMT^^mx. mmntoJk, m^&mmi 1 mesfet, 

itffl^^te^lR] (-^WJSffiWW^riRl) MISFET #)>#ME,fi# 



mX, fig^^jlfitfeM MESFET. 3£h MESFET^, gg 

£3¥ SiC ^fi^Itffi'ft, GaAs ) tfE^tf^ftj MESFET 

20 ^ttlJtoA, £#&Jtfc|+, *tm7£ MESFET ^J&^M^I 5 fit) SiC 

?t/s^0!iT, <Bg.tm±mi&, &ttm&i&mmT misfet fo^^it^#w 

^*W^(n]^^S<3 SiC ###7r;# 0 0ij$q^j& n M MISFET H, & SiC 

±#wjs±tt p mm sic ^f«j^^, mf&m'X, &±mw®L s pmtt>T 
25 ms^Mr^M. 

^fcUW^, m^^^M^JW MESFET 4*, n 182 fftjp^ 

200nm, im^M 183 «JJP&#|3> 3nm, <B^, pfjgftjP&fi&Fjapg 

&*mM$m mesfet 4-, 6 &)%nm-mmmm, 
30 lEttffl^r 4H-sic mm^ikmii&mm* 
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^mm 8 

ft%*mmmnm s, ytw&m&Mm 5 m sic nmmm^ 

MOSFETo 

s 14 ca) ~ (c) &&7F#M*mmm&}9kfa mosfet ftitpmmi 
5 ^aSo 

f $t, ft® 14 (a) m^mmw^, 4H-sic sic 

?t/£ 193c n M, Dc#Tt7#^3j 1 X 10 ,8 atoms • giti- 3 o 

mm, ife sic ±mm m &s&m 17 m^^mm^msm 

300 J*)6<3^ 302 ±c ^#^^^t 308 £1 2L/min 

10 Jn&SiC±#Wj£l93. 

^/SiP^^T. ft##JUjl 2mL/min &f&min*\, 3 mL/min 

ata^^-Hwi^Bt, mi& n Mw^^jepftn, ft sic zimm 193 

ft±®±IR[«]3H<cEi3 n M SiC ttl^WffS 10 li m W n M#^M 192. 
ttSM,fn»I 192^Bt^«if*l^ffi^^#H,^^^ 1600 
15 "C 0 i|n M^&m 192 4" MiBfaf 2 X 10 17 atoms -cm' 3 . MS^F AFM 

fiM««r*n, ^n»i 192 W±*M±»^T#Rfr**W¥J«»* 
50nm> £Bfr5fe/£ Ji F±9'IS*J lOOOnm 191. 

SI*, ftS 14 (b) J3fpSft2fri*+, JW3^ft&ft»J&£H£gS*IR 

mi£*N3S. i&Sft® 7 ^Win^a^SWJq^ 122 123 ±. 
20 ^P»3M^SM>EiiJl0- 6 Pa^7K¥ o 

hk*%tt&i&mm 126 !M 2L/min itt^*^!^, ftjD&tf' 122 

^^ffi^^j 5kPaB, mmat&, MmwfaMB3£% usee. mtttetb&, 
ija&wmxi io m.i±m&m, « n m&&m 192 &}±.mm&j%mi$ 

ffi 191 W. ^J&Hifcjft, AFM X* n mtP&B 192 ^±^®fi<]^ 

25 tttatfrTifffr, prftJ^Bh»ftW¥*Stf[^i* 3nm. 

ft 14 (c) ffi7ik$)0m*¥, %7Wl& MOSFET ift&iiUI, ft n 
192 4&A<5S (Al) HF?, StfriSte'ffciB*. ijtfc, n £!*&Jg 
192 W-gP^^^^a^ 1 X 10 ,6 atoms • cm" 3 fi<]pS# 195. 

im, %j7mi& MOSFET WilSKliMf , ^p|# 195 ^SAMi^ 

30 a^riSttifcii^c. &jfc p M# 195 W— SPfl^^aft^iftBE* ix 



43 
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10 ,8 atoms • cm" 3 W n M# 196, 

ft*. noo-c^f^fl,^, miJ%±Mj&& sio 2 

^ 30nm 199o Si0 2 ^nl# 

196 zjitimft.-mm. &m*&?yn ceb) amtx, & n 196 w± 
5 3i®ui.& sic 193 mnmmm m.mm, aa^jp^^, # 1000 

193 WW®±^^R»%«fl«i«|*S 198o 

ftM^$t±ii^tt di), 2oo 0 m^mmm, 

io &ff%m&}^m$mykfa mosfet n sic 193, 

ft SiC 193 ^M±^(R|^-fe'fi<J^m«Jj?^^ lOum^nli 

&SnM^Ml92Wi&g|ft^Al|ttpM#195; feHpI 
# 195 Mi&Slft^ittfj n M# 196; ftjSPh p M# 195 ^IsJ^lft n 
mm&m 192 :t±i£fflftEi3 Si0 2 fW^a^H 199; ft» 199 £ 

is ±i5S^J4 Ti foj&ttMf&m 200; i£gft n M# 196 Ni ^^.^J^ 

197; i&Sft SiC 193 M1Tffi±fi(JI& Ni ^I^StJp%^ 198o 

nM#^Ml92. p^#195, nM#196Stj#±^M^Jte^ 0 

%}7m&*^mw&\%kfo mosfet wtifg, *j^7*%m^i«i 

20 t^fe, ^7tk^, it^T^iSOT 14 (b) ^ittS^mftJfE&m 

[r] mosfet o MtinhMM, m,m^mm#mu5*mM$m*)kft mosfet 

^1*1, t£fofe^&&ffimtf)9k\°] MOSFET in mo 
WiJMi&BJ^, ffi^In] MOSFET " WiI^Ir] M0SPET"„ 

Tffi, MOSFET 6<]%^,^,ffi#i4o 

25 it, wmm-^ykfo mosfet 6<ji^{s%j±^i£s<j3:#, iatj7t^ 0 

a*. MOSFET ^, -^W^^fp] MOSFET fcfc&, £ 

#6ttIJii^f iji£ 2 ^Si^PTM. 

IT^, ft^&lftmfa MOSFET $q±#r5$, ftng^JI, p M#> 
n M*M_h^MJi#ft^J^(^ 0 50nm, 
30 lOOOnm, M£±i£ei»*£|tMlttJmRW 30nm o fty£ 
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mm mosfet »&$Miiwjfcj?£#W4g. s&siT^^mwa 

m&*&MmttMkfo mosfet +, m^mm^m^^it, 
5 199 mm&ft&m&Q, ^mm&mmm 199 wiettj (p m# 195) 
mmm^^m, &t\>, £i-fw> m^m^mm 199 

ffi. 197 f0 n Mft 196 fi^Mife^FFil, W^^WIr] MOSFET tifct, 
Hsm&> ^3^^J.SlSJ%ffi*#T-fe1!B«ffiW«k|fiI MOSFET o 

^3tmws, mosfet 4WB p m# 195 ^ 

%mm., ifcRTW^ sic 193. n mmtm 192 n m# 

196 3jp3>, pM#195^jnM. 

15 %#y, m&&*&$mfa$kn mosfet «f, n mw^m 192 10 
&*mmmykfa mosfet ^mmm e mn&m-mwm 

#. tfeffittffl 4H-Sic m^w^ffisi^wm. 

8W&itifi<j*, s^^jfifli*, iMift^mfa mosfet wj^, <b 

20 tt^^^sibw sic trnx^m^jit, mw&mm&}%kfo 
mm sic »j«^##7c#«jji**w. 
9 

9, ^Bj^^ifi^j 1 sic anjiw^-fe 
5 ^i&mm$j&±^m&&m^&'ffi%m&} mosfet 0 
25 m5fe, iftw*mm&m mosfet m«imi?^. 

a 15 (a) ~ (c) **^*^Jjfi«W MOSFET te*Jj^^r5*fl«lS!l«aBB. 
t5fe, 15 (a) J?pSto^fltf>, f£*J SiC 3Lmm 203, m&hk 

(oooi) s (c m ^[n-20]^M^ 8 jswis^jswrn^^wM p m 

4H-sic m%MM 5 ^mej^^atr^m^, « sic 3lW 
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mr, ttmumft i45o°c, an 125 mm&^ 2L/man, ^s^a<j>E^^ 

5kPa, iJ^lO^to 

ii^M^o 1 i^Bjw^-s, # sic ±mm±mfa£.&mm*i 

3 li m SiC p 202 o &ittltt?t^^ IIf4^#lftitt, 

5 mm#w^*^$ns 2 w.fo£.-&&)WLm% 1600 

•c. ionm wt. 

&® 15 (b) m^m^m*, m&H&mm 1 mwrnim, m 

}&I¥lg. 300nm WMS^ 205 „ 

^#It, 1600 °C, MIIJS; 2L/min 

io ^m^# e -%jtfc|i?]Jtf , W 2mL/min W^*^^^f^^^fi<JiS^# 

305, w3nL/mintihmm&&m^ft%siffymm A %ft305, mmk&& 

MStP 205 1 X 10 18 atoms • cm" 3 lOnm fft 6 

&&m&Q&&L8L% lX10 ,6 atoms • cm" 3 \>Xf^iU^iW& 50nm &<K£$fc£[ 

ft*. MttJfei^&AJMFF, £JI#gP 205 MR v Mm^m 202 ffy 
±T&P*to— ffl#ME:«±7§Mfc^<g- lX10 ,8 atoms • cm' 3 ftjgc^ftj&Jgr 

tsc/s 206c ^ i6oo°ct, Mttj&ffirmmti&k. m%m& 
{t&'X&i&ft, ttfa±mm c&mvwim 206 m±mm^Rm&B205 m 
20 m±w> wmmmmm 5 *T&w&im,m&, 

mm, &m 15 ( c ) m^&)&m$>, mtt&& noo°cmMfgTttnm 
&Mit, &mn® 205 ^wmtteffltWim 206 &mmK%$,±&j&mm*) 

30nm ttflftft&fcjg 207c EB &tt£E9, SW-'h^rikJI 206 

25 ±#8J&« Ni, «E— ^M^riRJl 206 ± . 

209, s^— -fifo&minkm 206 ±^^«%« 210* 
&mmmm 201 ±mm n, mim^m 208» 1 u mc im±m 

m, mffl7&&mmm&} mosfet. 

$0^15 (c) #r^, MOSFET ^W: SiC ±# 

30 nm 203; sic ^mm 203 ±mj«3j 3 n m w & sic P 
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mwt&m 202; i&g£ p m&%m 202 ^±mmm^ 3oonm t^m^n 205-, 
isa^Ejiftsp 205 ±w#&* 30nm i&mtmm 207; ^spmimm 207 

±6^i Ti fa/&fK}»%$208; M£»T&S£JIdfeSP 205 ^»e&^208 WMflfil 
T^rttW^-dlRWSfJRriWB 206; i&S£-3r tt&JffirtWI 206 2Jb 
5 #J^%$209 ; i&S££— ^TMMSrtWs 206 3l±Wai%ffi 210c 

#£;&fe0!l&<j mosfet 4>, mm&'fr&ffim 1 4i&0J&ti^^n£»J 

5 fifcHJ ft:£f$*, SiC 203. p 202 W&MM 205 «J± 

tltffeib. ;££K **J/£M£ffl 205 ft&MDStolfMte&- s F*I#,. iSM, 
&m&}±&ms&&W&iGtfrfcfem% 10nm £TF, ^RfrELSto^ilLfc 3nm 
10 WT» 

#£»Jltt MOSFET @3j 6 fr&Mftte&fi^jfcSfcJ^BftiJPF 

yi.^.frb mosfet *Btb, ^jaffi^jtfli. wja, m*mm. 201 mmm 

^tbWJl, MOSFET Wll7|W]#, ffl^^TOM 

fa^ffe, &B$JfEWttllBM8#*— ^tfPMESFETs ^f&]MISFETc 
20 ^^SttM^l^RfrWfti.^ — 

25 ^atam*. &s i6 ^i^^mmmmm, mvt%& w 
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/A^isst (l) pj£q, f&ffi, j ^m^W^^^JEbt. Eft, 

tmm i6 ffiTF, tmm®i&% e , h, ^itM^jp^^ t, 

Mane, &M%E.%mmU% h/sin e . gijJt, ±^MfnT«M^P^ 
^SiPfi<]^^ h 2 • w/ tan e , ^ilMW^^j t • h . w/ sin 6 0 ip : 
%£-^£Pim#}|ft^ltt^g: h 2 • w/ tan 6 

^!&mm&mm5K (2): 
h 2 -w/tan8 < O.IXt • h • w/sin 0 (2) 
m%J 4H-S1C ?t^Bt, m%ffi&ft%%i 8° , ^rUl^A^^ (2) & 

20 h < 0. It (3) 

1/10 ^T. 

Jlf&tbW*, tEi%>m%tt 0° /Jn^F 15° + , sin 6 /tan 6 #j 

#fwiM 4H-sic w^w#^Bt, tetgii^i^ (3) Mm 

25 it. 

9 M MOSFET te^^^M^ilM^J^ffi, J^^il/l 
50nm BvT> £fS/ri^#jTO{jt«£?:£ 5nm U*T. $p||^^ 
ffifcl 7 |ft MESFET, JHOa^aiET^-fitJ n 182 jg&itJgfcrfE/B, 

^f^^P/r^W^1l«$f^ 20nm 
30 Eft, m^^t^MfR]6<JFET WygitM^iJ, ^i^^ffcifr 
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*$m&, mma$mM : ?m®£wtm.5±, m&nkn® fet h, swrwm 
mwiM&}Bm&&mmfi* ®m, p.m&M mosfet, mnt^mmmm 
toJET^tofta&m+mmm&jX, <3>. »#, nac*^ o) 

5, ^m%&^4M®1%m±&&} SiC MM±^S^ S FS^, £Rfrfl&£^ 

^fl^fe**. #ffi?»ato&ft£H^Mfffi£l3j lOOymiMT. Hilt, 
h/t ittTPItt^ 1X10" 6 ^ 0 

m$fetto±&mm, sic ±mm±mfa$i&tf} sic mm^±mm^m. 
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3B1/21K 
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57 56 58 



(b) 
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% m =8 PB . ffl £5/2lB 





67 71 70 69 
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122 124 121 
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